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DEVICE AND METHOD FOR COUPLING PIPES 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This invention is a continuation-in-part of commonly assigned U.S. Patent 
Application Serial No. 10/215,537, filed August 8, 2002, which is a continuation- 
in-part of U.S. Patent No. 6,494,493, issued December 17, 2002, which are 
incorporated herein by reference in there entirety. 

FIELD OF THE INVENTION 

[0002] This invention relates to a device and method for coupling pipe ends. 

BACKGROUND OF THE INVENTION 

[0003] Sprinkler systems using plastic or PVC (polyvinyl chloride) pipes have 
become widely used as a result of their low cost and ease of connection and repair. 
Such pipes, may be joined without threading by applying an adhesive such as a 
solvent cement to the ends of the pipes and slipping a pipe coupling over the ends. 
[0004] However, installing new pipe and repairing sprinkler systems and broken 
pipe has traditionally been a difficult and complicated procedure. When a break 
occurs in an underground sprinkler system, the repair process has required isolating 
the break and then excavating around or otherwise clearing a long section of the 
PVC pipe surrounding the break. As disclosed in Zimmerman, U.S. Patent No. 
4,687,232, a long section of pipe on both sides of the break is required because the 
standard repair coupling until now has comprised a short piece of similar PVC 



PATENT 
Atty. Dkt. No. 033151-026 



piping which is radially enlarged relative to the pipe to be repaired and which is 
slipped and solvent welded over the broken ends of pipe. This requires that the 
broken ends of pipe be relatively free in order to have enough play to be bent back 
so that the weld coupling may be inserted and then the broken ends of pipe moved 
toward each other into the coupling. This method of bending and moving the pipe 
sections to be joined frequently results in an insertion of extra pipe length into the 
existing pipe line exerting additional stresses upon the pipe line. This problem is 
exacerbated in the instance of PVC pipe having a large diameter since in order to 
gain the required flexibility, a much greater length of pipe must be cleared on either 
side of the break. The same difficulties pertain wherein an additional branch pipe is 
to be added to an existing line since the existing pipe must be cut and a T-coupling 
inserted in the manner described above. 

[0005] In repairing non-PVC pipe, the process is much more complicated. 
Frequently the entire length of pipe which is broken must be removed and a new 
length of pipe, if it is compatible, must be replaced and sometimes forced into place 
to fit the existing couplings. Otherwise, a torch cutting procedure must be employed 
and then a new length of pipe must be fitted and welded or otherwise heat fused into 
place. 

[0006] In addition, the use of pipe couplings is not limited to the repair of 
sprinkler systems and other broken pipes. Pipe couplings are also in demand for 
new construction projects. 

[0007] In repairing old sprinklers or completion of new construction, various 
devices have been developed and used. One solution has been the use of an 
extendable housing which is expensive. Alternatively, when repairing or 
completing a section of pipe, if a gap is left for removing a section of broken pipe 
or inaccurate measurements in new construction, using traditional pipe couplings, at 
least two pipe couplings and a length of pipe are needed to repair or complete the 
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section of pipe. The present invention can repair or complete most of these sections 
with a single pipe coupling. 

[0008] Accordingly, what is needed is a low cost, easy to use and effective means 
of coupling pipe ends for use with sprinkler systems, conduits in walls or fixed 
pipes in substrates, and other coupling of pipe ends. 

[0009] Zimmerman, U.S. Patent No. 4,687,232 discloses an in-line pipe coupling 
including a joint housing which encloses a piston means having a standard diameter 
pipe section which protrudes from one end of the joint housing that may be 
compressed and inserted into a small cutaway section of existing pipeline and then 
expanded to fit over the two free ends of pipe using a coupling on the sliding end to 
form a continuous water tight connection. The slip joint may be utilized in 
conjunction with either a standard or straight pipe coupling or a T-coupling or cross 
coupling in order to facilitate addition of one or more branch lines to an existing 
pipeline. 

[0010] Curtain, U.S. Patent No. 4,109,944 discloses a coupling for unthreaded 
pipes of a sprinkler system, which permits the replacement of a small damaged pipe 
section without bending the pipes already emplaced in the ground. The coupling 
includes a pair of semi-cylindrical pipe sections adapted to fit around and engage the 
emplaced pipes. The longitudinal edges of the two semi-cylindrical pipe sections 
are formed so as to mate with one another to hold the sections together as an applied 
adhesive forms a water tight seal. 

[0011] It would be highly desirable to provide an easy to use and cost-effective 
way to repair or connect pipe ends. 
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SUMMARY OF THE INVENTION 

[0012] This invention provides a simple, low-cost way of repairing or completing 
the assembly of pipe ends. 

[0013] In accordance with one aspect of the present invention, a pipe coupling 
comprising: an elongated housing comprising a first end and a second end, the 
housing defining an elongated bore therein; a stop located on an inner diameter of 
the housing, the stop located between the first end and the second ends of the 
housing, wherein a distance from the stop to one of the first and second ends is at 
least two times a distance from the stop to the other of the first and second end of 
the housing; a first cylindrical bore extending from the first end to the stop; a 
second cylindrical bore extending from the second end to the stop, wherein an angle 
between the first cylindrical bore and the second cylindrical bore is about 15 degrees 
to about 165 degrees. 

[0014] In accordance with another aspect of the present invention, a pipe coupling 
consisting of: an elongated housing comprising a first end and a second end, the 
housing defining an elongated bore therein; a stop located on an inner diameter of 
the housing, the stop located between the first end and the second ends of the 
housing, wherein a distance from the stop to one of the first and second ends is at 
least two times a distance from the stop to the other of the first and second end of 
the housing; a first cylindrical bore extending from the first end to the stop; a 
second cylindrical bore extending from the second end to the stop, wherein an angle 
between the first cylindrical bore and the second cylindrical bore is about 15 degrees 
to about 165 degrees. 

[0015] In accordance with a further aspect of the present invention, a pipe coupling 
including an elongated housing comprising a first end and a second end, the housing 
defining an elongated bore therein; a stop located on an inner diameter of the 
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housing, the stop located between the first end and the second end, wherein a 
distance from the stop to one of the first and second ends of the housing is at least 
two times a distance from the stop to the other of the first and second ends of the 
housing; a first cylindrical bore extending from the first end to the stop; a second 
cylindrical bore extending from the second end to the stop; a third cylindrical bore 
extending at an angle of approximately 15 to 165 degrees to the first and second 
cylindrical bores; and a fourth cylindrical bore on an opposite side of the third 
cylindrical bore extending at an angle of approximately 15 to 165 degrees to the first 
and second cylindrical bores, pipe coupling comprising: an elongated housing 
comprising a first end and a second end, the housing defining an elongated bore 
therein; a stop located on an inner diameter of the housing, the stop located between 
the first end and the second end, wherein a distance from the stop to one of the first 
and second ends of the housing is at least two times a distance from the stop to the 
other of the first and second end of the housing; a first cylindrical bore extending 
from the first end to the stop; a second cylindrical bore extending from the second 
end to the stop; a third cylindrical bore extending at an angle of approximately 30 to 
90 degrees to the first and second cylindrical bores; and a fourth cylindrical bore on 
an opposite side of the third cylindrical bore extending at an angle of approximately 
30 to 90 degrees to the first and second cylindrical bores. 
[0016] In accordance with another aspect of the present invention, a method of 
repairing a pipe comprising the steps of: removing a section of pipe forming a first 
pipe end and a second pipe; selecting a pipe coupling equal to the length of the 
section of pipe removed and at least twice a diameter of the pipe, the pipe coupling 
comprising: an elongated housing comprising a first end and a second end, the 
housing defining an elongated bore therein; a stop located on an inner diameter of 
the housing, the stop located between the first end and the second ends of the 
housing, wherein a distance from the stop to one of the first and second ends is at 
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least two times a distance from the stop to the other of the first and second end of 
the housing; a first cylindrical bore extending from the first end to the stop; and a 
second cylindrical bore extending from the second end to the stop; inserting a first 
end of the pipe coupling onto the first pipe end; advancing the pipe coupling in a 
first direction onto the first pipe end; aligning the second end of the piping coupling 
with the second pipe end; and advancing the pipe coupling in an opposite direction 
onto the second pipe end until the stop reaches the second pipe end. 
[0017] In accordance with a further aspect, a method of repairing a pipe comprising 
the steps of: removing a section of pipe forming a first pipe end and a second pipe 
end; selecting a pipe coupling of a length equal to at least twice the length of the 
section of pipe removed, the pipe coupling comprising: an elongated housing 
comprising a first end and a second end, the housing defining an elongated bore 
therein; a stop located on an inner diameter of the housing, the stop located between 
the first end and the second ends of the housing, wherein a distance from the stop to 
one of the first and second ends is at least two times a distance from the stop to the 
other of the first and second end of the housing; a first cylindrical bore extending 
from the first end to the stop; and a second cylindrical bore extending from the 
second end to the stop; inserting the first cylindrical bore of the pipe coupling onto 
an end of a first pipe, the pipe coupling; advancing the pipe coupling in a first 
direction onto the first pipe end; aligning the second cylindrical bore of the piping 
coupling with the second pipe end; and advancing the pipe coupling in an opposite 
direction onto the second pipe end until the stop reaches the second pipe end. 
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[0018] The invention will now be described in greater detail with reference to the 
preferred embodiments illustrated in the accompanying drawings, in which like 
elements bear like reference numerals, and wherein: 

[0019] FIG. 1 is a perspective view of a pipe coupling according to the present 
invention. 

[0020] FIG. 2 is a cross-sectional view of FIG. 1. 

[0021] FIG. 3 is a cross-sectional view of an alternative embodiment of the pipe 
coupling according to the present invention with a tapered end and beveled edge. 
[0022] FIG. 4 is a cross-sectional view of an alternative embodiment of the pipe 
coupling according to the present invention with a series of markings on an outer 
diameter of the pipe coupling. 

[0023] FIG. 5 is a cross-sectional view of an alternative embodiment of a T-shaped 
pipe coupling according to the present invention. 

[0024] FIG. 6 is a cross-sectional view of another embodiment of the pipe coupling 
according to the present invention for connecting pipes of different sizes. 
[0025] FIG. 7 is a cross-sectional view of an alternative embodiment of an internal 
pipe coupling according to the present invention. 

[0026] FIG. 8 is a cross-sectional view of another embodiment of the pipe coupling 
according to the present invention. 

[0027] FIG. 9 is an illustration of the use of a standard pipe coupling. 
[0028] FIGS. 10 A and 10B are an illustration of the use of a pipe coupling 
according to the present invention. 

[0029] FIG. 1 1 is a flow diagram of a method of use of the pipe coupling according 
to the present invention. 

[0030] FIGS. 12A-12C are an illustration of another use of a pipe coupling 
according to the present invention. 
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[0031] FIGS. 13A-13C are an illustration of a further use of a pipe coupling 
according to the present invention. 

[0032] FIGS. 14A-14D are an illustration of another use of a pipe coupling 
according to the present invention. 

[0033] FIG. 15 is an end elevation view of the pipe coupling according to the 
present invention with rectangular stops. 

[0034] FIG. 16 is an end elevation view of the pipe coupling according to the 
present invention with half circle stops. 

[0035] FIG. 17 is an end elevation view of the pipe coupling according to the 
present invention with a rectangular bore. 

[0036] FIG. 18 is an end elevation view of the pipe coupling according to the 
present invention with an oval bore. 

[0037] FIG. 19 is a cross-sectional view of an alternative embodiment of the present 
invention for connecting pipe ends of different sizes. 

[0038] FIG. 20 is a cross-sectional view of an alternative embodiment of the present 
invention for connecting pipe ends of different sizes. 

[0039] FIG. 21 is a cross-sectional view of another embodiment of the present 
invention for connecting pipe ends of different sizes. 

[0040] FIG. 22 is a cross-sectional view illustrating the use of a pipe coupling 
according to the present invention. 

[0041] FIG. 23 is a cross-sectional view illustrating the use of another embodiment 
of a pipe coupling according to the present invention. 

[0042] FIG. 24 is a cross sectional view of an alternative embodiment of a pipe 
coupling. 

[0043] FIG. 25 is a cross sectional view of another embodiment of a pipe 
coupling. 
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[0044] FIG. 26 is a cross sectional view of a further embodiment of a pipe 
coupling. 

[0045] FIG. 27 is a cross sectional view of another embodiment of a pipe 
coupling having four cylindrical bores. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0046] The device and method according to the present invention provide a low cost 
and easy-to-use pipe coupling that avoids the difficulties associated with standard 
pipe couplings. 

[0047] The invention can be best understood by reference to FIGS. 1 and 2 which 
illustrate a basic form of the pipe coupling 10. The pipe coupling 10 includes an 
elongated housing 12 having a first end 14 and a second end 16, the housing 12 
defining an elongated cylindrical bore 18 therein. A stop 20 is located on an inner 
diameter 22 of the housing 12, and between the first end 14 and the second end 16 
of the housing 12. A distance from the stop 20 to the first end 14 of the housing 12 
is greater than a distance from the stop 20 to the second end 16. 
[0048] The elongated housing 12 preferably has a circular outer diameter. However, 
it may be appreciated that the outer diameter of the housing 12 may be square or 
any other shape. 

[0049] The stop 20 is located on the inner diameter 22 of the elongated housing 12. 
As shown in FIG. 2, the stop 20 is preferably a circular ring, however, as shown in 
FIGS. 15 and 16, respectively, the stop 20 may also be at least two rectangular 
inserts 23, two half circles 25 or any other shape which prevents the pipe coupling 
10 from advancing beyond a certain point. 

[0050] The stop 20 further divides the elongated cylindrical bore 18 into a first 
cylindrical bore 15 located between the stop 20 and the first end 14 and a second 
cylindrical bore 17 located between the stop 20 and the second end 16. The first 
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and second cylindrical bores 15, 17 are configured to allow a pipe to advance into 
the pipe coupling 10 until reaching the stop 20. 

[0051] In addition, the stop 20 provides a means for insuring that the pipe ends have 
sufficient overlap between an outer surface of the pipe ends and the inner diameter 
22 of the housing 12 for a proper seal to be formed. The stop 20 also ensures that a 
sufficient amount of an adhesive will be present to bond the outer diameter of the 
pipe end to the inner diameter 22 of the pipe coupling 10. 

[0052] The distance from the stop 20 to the first end 14 is between about two to ten 
times the distance from the stop 20 to the second end 16. In a preferred 
embodiment, the distance from the stop 20 to the first end 14 is at least two times 
the distance from the stop 20 to the second end 16. However, it may be appreciated 
that the distance can vary depending on the particular use of the pipe coupling 10. 
[0053] The housing 12 of the pipe coupling 10 has an elongated cylindrical bore 18 
therein which provides a conduit or fluid flow channel. The elongated cylindrical 
bore 18 includes the stop 20 which divides the elongated cylindrical bore 18 into the 
first cylindrical bore 15 and the second cylindrical bore 17. The first and second 
cylindrical bores 15, 17 are preferably cylindrical, however, as shown in FIGS. 17 
and 18, respectively, the first and second cylindrical bores 15, 17 may be 
rectangular 18 or oval 21. 

[0054] The first end 14 and the second end 16 of the pipe coupling 10 are generally 
flat, however, it can be appreciated that in an alternative embodiment of the present 
invention, the first and second ends 14, 16 are beveled 26 on the inner diameter 22 
of the first and second cylindrical bores 15, 17. The beveled edges 26, as shown in 
FIG. 3, provide a smooth and easy transition for the pipe coupling 10 to slide onto a 
pipe end. 

[0055] In one embodiment of the present invention, also shown in FIG. 3, the first 
cylindrical bore 15 of the housing 12 at the first end 14 is tapered 28 toward the 
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stop 20. The taper preferably does not extend from the first end 14 to the stop 20. 
The taper provides easy application of the pipe coupling 10 on the pipe ends which 
may be damaged and no longer have a cylindrical shape. Thus, the taper will be at 
an angle between about 0° degrees and .5° degrees. The tapered end also provides 
ease in applying an adhesive to the inner diameter 22 of the pipe coupling 10 for 
bonding of the pipe coupling 10 to the outer diameter of the pipe end. Alternatively, 
the second cylindrical bore 17 at the second end 16 of the pipe coupling 10 may also 
be tapered toward the stop 20, or both the first and second cylindrical bores 15, 17 
of the pipe coupling 10 are tapered toward the stop 20. 

[0056] In one embodiment as illustrated in FIG. 4, the housing 12 has a series of 
markings 29 on an outer diameter 24 of the pipe coupling 10 to identify the distance 
* from the second end 16 of the pipe coupling 10 to the first end 14. Preferably as 
shown in Fig. 4, the marking will also serve as a means for identifying the length of 
the device or preferred use. This provides a consumer the ability to ascertain the 
length of the pipe coupling 10 when purchasing the pipe coupling 10. Alternatively, 
the markings 29 on the outer diameter of the pipe coupling 10 provides a 
measurement for cutting the pipe coupling 10 to a shorter length if needed. The 
markings avoid the need to measure the length of the pipe coupling, mark the 
location where the cut is going to be made and then cut the pipe coupling 10. The 
markings 29 also indicate the distance between the broken pipes, and the desired 
cut. 

[0057] The pipe coupling 10 is preferably molded of PVC (polyvinyl chloride). 
However, it may be appreciated that the pipe coupling 10 may be made by other 
known methods of any type of plastic, rubber, steel or any other material suitable 
for sprinkler systems, electrical conduit, sewer pipes, or any other situation where 
two pipe ends are coupled. 
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[0058] As illustrated in FIG. 5, in an alternative embodiment, the housing 32 of the 
pipe coupling 30 forms a "T" joint for the connection of three pipes. Here, a third 
end 44 is at an approximate 90-degree angle or perpendicular to the first end 34 and 
the second end 36 forming a third cylindrical bore 42. A stop 40 is located in the 
elongated cylindrical bore 38 forming a first cylindrical bore 35 and a second 
cylindrical bore 37. It may be appreciated that the third end 44 will accommodate 
all standard fittings including nipples, inserts, additional piping, 45 degree angle 
inserts, 90 degree angle inserts, or adapters for special fittings. 
[0059] FIG. 6 illustrates a further embodiment of the present invention wherein the 
pipe coupling 50 includes an elongated housing 52 having a first end 54 and a 
second end 56, the housing defining an elongated cylindrical bore therein 53. The 
first end 54 of the elongated housing 52 has an inner diameter 64 for sliding over a 
first pipe end. The second end 56 has an outer diameter 62 for sliding into a second 
pipe end. A means for stopping 68 the elongated housing 52 from sliding beyond a 
point on the second pipe end is located between the first end 54 and the second end 
56 of the housing 52. A distance from the means for stopping 68 to one of the first 
and second ends 54, 56 of the housing is at least two times a distance from the 
means for stopping 68 to the other of the first and second end of the housing 54, 56. 
The means for stopping 68 is preferably a circular ring, however, it can be 
appreciated that the means for stopping the elongated housing from sliding beyond a 
point on a pipe end can be at least two rectangular stops or at least two half circles 
as shown in FIGS. 15 and 16. It also should be appreciated that the means for 
stopping in this embodiment is located on the outside of the housing rather than 
located inside the elongated cylindrical bore. 

[0060] In FIG. 6, the outer diameter 62 of the second end 56 of the pipe coupling 
50 is equal to or slightly smaller than the inner diameter of a pipe end. In addition, 
the first end 54 of the pipe coupling 50 has a first inner diameter 64 greater than a 
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second inner diameter 66 of the second end 56. The outer diameter 62 of the 
second end 56 of the pipe coupling 50 is beveled on the edge 68 for ease of 
insertion into the pipe end. This pipe coupling 50 forms what is commonly known 
as a male/female coupling. It may be appreciated that the outer diameter 62 of the 
second end 56 of the pipe coupling 50 may fit inside the inner diameter of the pipe 
end or inside the inner diameter of a broken pipe end. Thus, the outer diameter 62 
of the second end 56 of the pipe coupling 50 may vary in diameter. 
[0061] FIG. 7 illustrates another embodiment of the present invention of FIG. 6 
configured to be inserted inside of the ends of the pipes to be connected wherein the 
outer diameter 86 of the first end 74 of the pipe coupling 70 is equal to or slightly 
smaller than an inner diameter of a second pipe end, and the pipe coupling 70 has 
an outer diameter 86 with a stop 88 located on the outer diameter 86 of the pipe 
coupling 70. A distance from the first end 74 to the stop 88 is at least twice a 
distance from the second end 76 to the stop 88. The outer diameter 86 of the first 
end 74 and the second end 76 are beveled 84. 

[0062] In another embodiment as illustrated in FIG. 8, the first end 94 of the pipe 
coupling 90 has a first inner diameter 102 and a second inner diameter 104 wherein 
the first inner diameter 102 is greater than the second inner diameter 104. A stop 
100 is located between the first end 94 and the second end 96 to ensure that a 
sufficient amount of an adhesive will be present to bond the pipe coupling 90 to the 
pipe end. The first inner diameter 102 provides reduced friction as the pipe 
coupling 90 is advanced onto the pipe end since the first inner diameter is not in 
contact with the pipe end. In addition, the pipe coupling 90 requires less adhesive 
to attach the pipe coupling 90 to the pipe end. 

[0063] In a preferred embodiment, the pipe coupling 10 has a length of between 
about 3V2 inches and about 5Vz inches. However, it can be appreciated that the 
length of the pipe coupling may vary in length. In addition, the pipe coupling will 
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preferably have an outer diameter of about V4 inch to about 1 inch. Once again, 
however, it can be appreciated that the outer diameter and inner diameter of the pipe 
coupling can be manufactured in most any diameter from about l A inch to about 8 
inches. 

[0064] As shown in Fig. 9, traditionally, when a break occurs in a PVC sprinkler 
system, it can be repaired by digging away the dirt over the break, cutting a small 
section of pipe containing the break, and connecting a new section of pipe in place 
using a pipe coupling 110. Generally, the coupling 110 can be installed by bending 
one or both of the pipes in the ground, so that the gap between the pipes is sufficient 
to insert the pipe coupling onto the ends of the two pipe ends. Once the coupling is 
inserted onto the pipe ends the pipes are released and returned to their original 
positions. However, this type of repair can be very difficult and presents several 
problems including having to remove the dirt around the pipes to permit sufficient 
bending of the pipes and if too much of the pipe is cut away the pipe coupling may 
not be able to connect the two pipe ends regarding addition of a replacement pipe 
segment and two couplings. In addition, in some circumstances, there may not be 
sufficient room to make such a repair. 

[0065] In operation, the pipe coupling 10 of the present invention is used for 
repairing a sprinkler system as illustrated in FIGS. 10 A and 10B. First, the dirt 
around the break is removed and a small section of the pipe containing the break is 
removed, as shown in FIG. 10A. However, with the pipe coupling 10 of the 
present invention, a larger section of the pipe containing the break may be removed 
without creating any difficulties. Once the section of pipe is removed, the longer 
end 14 of the pipe coupling 10 of the present invention is placed on one of the pipe 
ends 122. In marketing the pipe coupling 10 of the present invention, one end will 
preferably be marked with a different color or marking to allow the user to ascertain 
which end should be used first. The first end 14 of the pipe coupling 10 is inserted 
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onto a pipe end 122 of a first pipe 124. The pipe coupling 10 is advanced onto the 
pipe end 122 until the second end 16 of the pipe coupling 10 clears the pipe end 126 
of the second pipe 128. In some situations, with the advancing or sliding of the pipe 
coupling 10 onto the pipe end the user will hear a "click" as the pipe end reaches the 
stop 20. The second end 16 of the pipe coupling 10 is then aligned with the pipe 
end 126 of the second pipe 128. The pipe coupling 10 is then advanced in an 
opposite direction onto the second pipe 128 until the stop 20 reaches the pipe end 
126 of the second pipe 128, as shown in FIG. 10B. Once again, a "click" may be 
heard indicating that the pipe coupling 10 has reached the end of the second pipe. 
The stop 20 insures that sufficient coverage or overlapping of the pipe coupling 10 
and the pipe ends are achieved. In most situations, an adhesive will be applied to 
the inner diameter 22 of the first end 14 and second end 16 of the pipe coupling 10 
before the pipe coupling 10 is inserted onto the pipe ends. The adhesive provides a 
water or air tight seal between the pipe coupling 10 and the pipe ends. 
[0066] As shown in FIGS. 10A and 1 0B, the sprinkler repair can be performed 
using a single coupling according to the present invention. However, if a traditional 
coupling was used, a length of pipe would have to be inserted between the two pipe 
couplings to complete the repair. For example, if the sprinkler pipe is 3/4 inch pipe 
and a 4 inch section of pipe is removed, it would be desirable to repair the sprinkler 
system with a pipe of at least 5 Vi inches in length. The 5 x h inch pipe coupling is 
long enough to replace the 4 inch section of pipe removed from the pipe and allow 
for at least 3/4 of an inch overlap on each of the pipe ends. It can be appreciated 
that the pipe coupling can be designed to provide between Vz to 5 times a diameter 
of the pipe overlap on each end of the pipe. Thus, the present invention reduces the 
number of pipe couplings needed for most repair jobs. 
[0067] FIG. 11 shows a flow diagram of a method of using a pipe coupling 
according to the present invention 200. The method includes inserting a first end of 
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the pipe coupling onto an end of a first pipe, the pipe coupling having an elongated 
housing having a first end and a second end, the housing defining an elongated 
cylindrical bore therein, a stop located on an inner diameter of the housing and 
between the first end and the second end of the housing, and wherein the distance 
from the stop to the first end of the housing is greater than the distance from the 
stop to the second end 210. The pipe coupling advances in a first direction onto the 
first pipe until the stop reaches the end of the first pipe 220. The second end of the 
pipe coupling is then aligned with an end of a second pipe 230. The pipe coupling 
then advances in an opposite direction onto the second pipe until the stop reaches the 
end of the second pipe 240. 

[0068] FIGS. 12-14 illustrate use of the pipe coupling 10 in various situations which 
may be encountered. 

[0069] FIGS. 12A-C is a traditional break in a PVC sprinkler system. FIG. 12A 
shows the break 300 in the PVC pipe. The dirt around the break is removed and a 
small section of the pipe containing the break is removed as shown in FIG. 12B. 
Once the section of pipe is removed, a pipe coupling 10 of the present invention is 
inserted onto one end of the pipe. The pipe coupling is advanced as described 
above until the second end of the pipe coupling advances onto the pipe end as shown 
in FIG. 12C. 

[0070] FIGS. 13A-C illustrate the use of another embodiment of the pipe coupling 
using the female/male coupling, shown in FIG. 6, with a break 400 in the pipe very 
close to a connector 410. The dirt around the pipe is removed and a small section 
of the pipe is removed. A pipe coupling 50 as shown in FIG. 13B, wherein the 
outer diameter of the second end of the pipe coupling is equal to or slightly smaller 
than an inner diameter of a first pipe end, is used to connect the pipe ends. The 
pipe coupling 50 is installed as mentioned above and as shown in FIG. 13C with the 
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exception that the second end 56 of the pipe coupling 50 is inserted into the adapter 
410. 

[0071] FIGS. 14A-D illustrate the use of a further embodiment of the pipe coupling, 
as shown in FIG. 7, using a coupling 70 wherein the outer diameter 86 of the first 
end 74 and the second end 84 of the pipe coupling 70 is equal to or slightly smaller 
than an inner diameter of a pipe end. The pipe coupling 70 has an outer diameter 
with a stop 88 located on the outer diameter of the pipe coupling 70, wherein the 
distance from the first end 74 to the stop 88 is at least twice the distance from the 
second end 76 to the stop 88. As shown in FIGS. 14 A and 14B, the dirt is removed 
from around the break 500, and a small section of the pipe is removed. As shown 
in FIG. 14C, the pipe coupling 70 is then inserted into the inner diameter of the 
pipe end and positioned within the tube until the stop 88 reaches the edge of the pipe 
end. Once the pipe coupling 70 is installed as shown in FIG. 14C, the pipe 
coupling 70 is then advanced in the opposite direction until the stop reaches the edge 
of the pipe end. FIG. 14D illustrates the pipe coupling 70 in its final position. The 
pipe coupling 70 as shown in FIGS 14A-D requires only one coupling rather than 
two or more if the break was prepared with traditional couplings used to repair a 
traditional break in a PVC system. 

[0072] FIG. 19 shows an alternative embodiment of the present invention wherein 
the pipe coupling 140 includes an elongated housing 142 having a first end 144 and 
a second end 146, the housing 142 defining an elongated cylindrical bore 152 
therein. A stop 148 is located between the first end 144 and the second end 146 of 
the housing 142 forming a first cylindrical bore 145 and a second cylindrical bore 
147. A distance from the stop 148 to the first end 144 of the housing 142 is at least 
two times a distance from the stop 148 to the second end 146. The first cylindrical 
bore 145 has a first inner diameter 154, and the second cylindrical bore 147 has a 
second inner diameter 156, wherein the first and second inner diameters 154, 156 
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are not equal. As shown in FIG. 19, the first inner diameter 154 is greater than the 
second inner diameter 156. Alternatively, as shown in FIG. 20, the first inner 
diameter 154 is less than the second inner diameter 156. 
[0073] In FIG. 21, another alternative embodiment of the pipe coupling 160 
according to the present invention is shown where a means for stopping 168 the 
elongated housing 162 from sliding beyond a point on a pipe end is defined by the 
housing 162 having a first outer diameter 170 and a second outer diameter 172. 
The pipe coupling 160 has an elongated cylindrical bore 163 therein. A distance 
from the means for stopping 168 to a first end 164 is at least two times a distance 
from the means for stopping 168 to a second end 166. The mean for stopping 168 
will preferably be formed as a result of the elongated housing 162 having a first 
outer diameter 170 and a second outer diameter 172. However, it can be 
appreciated that the means for stopping 168 can be a circular ring, at least two 
rectangular inserts, or two circles as shown in FIGS 1,2, 17 and 18. In addition, 
the means for stopping can be any shape or design which prevents the pipe coupling 
from extending beyond a certain point. As shown in FIG. 21, the first outer 
diameter 170 is greater than the second outer diameter 172. 
[0074] In FIG. 22, a pipe coupling as shown in FIG. 21 is illustrated wherein the 
second outer diameter 172 is equal to or slightly smaller than an inner diameter of a 
second pipe end 179. In addition, the first inner diameter 170 of the first end 164 is 
greater than or slightly equal to an outer diameter of a first pipe end 178. In 
operation, the pipe coupling as shown in FIG. 22 slides over the outer diameter of 
the first pipe end 178 and then advances or slides in an opposite direction into the 
inner diameter of the second pipe end 179. 

[0075] In FIG. 23, another embodiment of the pipe coupling 180 is illustrated 
wherein the means for stopping 188 the elongated housing 182 from sliding beyond 
a point on a pipe end is defined by the housing 182 having a first outer diameter 190 
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and a second outer diameter 192. A distance from the means for stopping 188 to a 
second end 186 is at least twice a distance from the means for stopping 188 to a first 
end 184. As shown in FIG. 23, the first outer diameter 190 is greater than the 
second outer diameter 192. 

[0076] In FIG. 24, an alternative embodiment of a pipe coupling 200 is shown. 
The pipe coupling 200 comprises an elongated housing 202 having a first end 204 
and a second end 206. The housing 202 defines an elongated bore therein. A stop 
208 is located on an inner diameter 220 of the housing 202. The stop 208 is located 
between the first end 204 and the second end 206, wherein the distance from the 
stop 208 to one of the first and second ends 204, 206 of the housing 202 is at least 
two times a distance from the stop 208 to the other of the first and second ends 204, 
206 of the housing. 

[0077] A first cylindrical bore 210 extends from the first end 204 to the stop 208. 
A second cylindrical bore 212 extends from the second end 206 to the stop 208. As 
shown in FIG. 24, an angle between the first cylindrical bore 210 and the second 
cylindrical bore 212 is about 90 degrees. It can be appreciated that the angle 
between the first cylindrical bore 210 and the second cylindrical bore 212 can be 
between about 15 degrees to about 165 degrees. 

[0078] In FIG. 25, the angle between the first cylindrical bore 210 and the second 
cylindrical bore 212 is about 135 degrees (forming a "45 degree elbow" as known in 
the industry). In FIG. 26, the angle between the first cylindrical bore 210 and the 
second cylindrical bore 212 is about 120 degrees forming a 60 degree elbow. 
[0079] As shown in FIG. 25, the first cylindrical bore 210 has a first outer diameter 
214 and the second cylindrical bore 212 has a second outer diameter 216. It can be 
appreciated that the first outer diameter 214 can be about the same diameter as the 
second outer diameter 216, the first outer diameter can be greater than the second 
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outer diameter, or the first outer diameter can be less than the second outer 
diameter. 

[0080] In addition, the first cylindrical bore 210 and the second cylindrical bore 212 
have a first inner diameter 222, and a second inner diameter 224. The first inner 
diameter 222 of the first cylindrical bore 210 and the second inner diameter 224 of 
the second cylindrical bores 212 can be about the same diameter, the first inner 
diameter 222 of the first cylindrical bore 210 can be greater than the second inner 
diameter 224 of the second cylindrical bore 212, or the first inner diameter 222 of 
the first cylindrical bore 210 can be less than the second inner diameter 224 of the 
second cylindrical bore 212. 

[0081] FIG. 27 shows another embodiment of a pipe coupling 230 having four 
cylindrical bores. The pipe coupling 230 includes an elongated housing 232 
comprising a first end 234 and a second end 236. The housing 232 defines an 
elongated bore therein. A stop 238 is located on an inner diameter of the housing 
232. The stop 238 is located between the first end 240 and the second ends 242 of 
the housing 232, wherein a distance from the stop 238 to one of the first and second 
ends 240, 242 is at least two times a distance from the stop 238 to the other of the 
first and second end 240, 242 of the housing 232. 

[0082] A first cylindrical bore 244 extends from the first end 240 to the stop 238. 
A second cylindrical bore 246 extends from the second end 242 to the stop 238. A 
third cylindrical bore 248 extends at an angle of approximately 90 degrees to the 
first and second cylindrical bores 244, 246. A fourth cylindrical bore 250 on an 
opposite side of the third cylindrical bore 248 extends at an angle of approximately 
90 degrees to the first and second cylindrical bores 244, 246. It can be appreciated 
that the angle between the third and fourth cylindrical bores 248, 250 and the first 
and second cylindrical bores 244, 246 can be between about 30 and about 90 
degrees. 
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[0083] It can be appreciated that each of the cylindrical bores 244, 246, 248, 250 of 
the coupling 230 have an inner diameter and an outer diameter, wherein each of the 
cylindrical bores can have inner or outer diameters that are equal to each other or 
vary among from cylindrical bore to cylindrical bore. 

[0084] In normal use, an adhesive will be applied to the inner diameter 22 of the 
first end 14 and the second end 16 of the pipe coupling 10 before inserting the pipe 
end into the pipe coupling. Any commercially available adhesive should work with 
the pipe coupling. The adhesives generally are sold with drying time of between 5 
seconds and 5 minutes which provides sufficient time to insert the pipe coupling 10 
onto the end of the first pipe end, advance it to the stop 20, align the second pipe 
end and advance the pipe coupling 10 onto the second pipe end. 
[0085] The pipe coupling 10 will preferably be manufactured in conventional U.S. 
measurements or metric lengths depending on the country of use. However, in 
order to accommodate the various lengths that a consumer may need the pipe 
coupling 10 can be manufactured to be cut to a desired length using any saw or 
device including a string saw. 

[0086] Although, the use of the pipe coupling has been described for use with 
sprinkler systems including the repair thereof, the use of the pipe coupling described 
herein is not limited to sprinkler systems. The pipe coupling and method of use can 
be used with any water system, electrical system or any new installation of any type 
of pipe wherein two pipe ends are coupled. 

[0087] In addition, the pipe couplings will preferably be molded plastic, however, it 
may be appreciated that the pipe couplings can be machined or manufactured by 
other known methods. 

[0088] While the invention has been described in detail with reference to the 
preferred embodiments thereof, it will be apparent to one skilled in the art that 
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various changes and modifications can be made and equivalents employed, without 
departing from the present invention. 
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